Blood fibrinolytic activity and plasma cortisol concentrations were investigated in 15 patients undergoing upper or lower abdominal surgery under high or low extradural blockade plus general anaesthesia. It was found that the initial enhancement of fibrinolysis could be prevented but only in those patients showing impaired cortisol responses. This suggests a common nervous mechanism unrelated to the degree of sensory blockade.
Recently it has been shown that extradural analgesia may delay or decrease the pituitary-adrenal response to surgical stress (Hume and Bell, 1958; Oyama and Matsuki, 1971; Lush et al., 1972; Gordon, Scott and Robb, 1973; Cosgrove and Jenkins, 1974) .
Since the activity of the fibrinolytic system may be affected by the initial stages of the reaction to stress, a study was undertaken to investigate whether the alterations in blood fibrinolytic activity occurring during major surgery could be modified by extradural analgesia combined with general anaesthesia.
PATIENTS AND METHODS
Two groups of patients were studied. One group of eight patients received thoracic extradural blockade (high blockade) and general anaesthesia for upper abdominal surgery, while the other group of seven patients received lumbar extradural blockade (low blockade) and general anaesthesia for hysterectomy.
All the operations were elective and commenced between 8 a.m. and 12 noon. No patient suffered from hepatic, renal or endocrine disease, nor did any give a history of glucocorticoid therapy. The distributions of sex, age and operation are shown in table I. Informed consent was obtained from all subjects.
The patients were premedicated with pethidine 1-1.5 mg/kg body weight and atropine 0.5 mg or hyoscine 0.3-0.5 mg administered i.m.
With the patient in the lateral position, the back was cleansed and a local anaesthetic skin wheal was Departments of Anaesthesia, Glostrup and Gentofte Hospitals, Copenhagen, Denmark.
Address for correspondence: (A. E.), Department of Anaesthesia II, Gentofte Hospital, 2900 Hellerup, Denmark. raised at T11-T12, T12-L1 or L3-L4, L4-L5 interspaces as a preliminary to puncture with a 16-gauge Tuohy needle. The identification of the extradural space was by the hanging drop technique. An extradural catheter was inserted in an upward direction for a distance of 3-5 cm beyond the needle tip. The needle was withdrawn and the catheter was strapped to the back, continuing over the shoulder. In two patients (nos 6 and 8) no catheter was used. In the thoracic area 0.25% plain bupivacaine 10-15 ml was injected, and in the lumbar area 1.5% plain mepivacaine 30-35 ml was administered. An i.v. infusion of dextrose in normal saline was commenced immediately before performing the block.
After testing the perception of pinprick, anaesthesia was induced with sodium enibomal i.v. and endotracheal intubation was facilitated by suxamethonium. Anaesthesia was maintained with a 66% nitrous oxide in oxygen mixture plus halothane 0.5% in the low blockade group, and halothane 0.5% or fentanyl 0.1-0.3 mg in the high blockade group. Gallamine or pancuronium bromide were given when necessary.
Pulmonary ventilation was controlled manually via a closed Hafnia circuit.
Each patient also received dextrose in saline and isotonic saline 10 ml/kg/h during the operation.
Blood samples were taken, without stasis, by puncture of an arm vein. Samples were withdrawn every 30 min after the skin incision. Simultaneous determinations of fibrinolytic activity and plasma cortisol concentration were made in duplicate. The first samples, representing the values at zero hour, were drawn before the extradural blockade was performed. The last blood samples were taken at the time of wound closure. Blood fibrinolytic activity was measured using the dilute blood clot lysis time method (BLT) of Fearnley, Balmforth and Fearnley (1957) . The breakdown process of the clots was recorded photographically and the error of estimation between the duplicate samples was 10% maximum. BLT reflects the equilibrium between inhibitors and activators of the fibrinolytic system and is inversely related to blood fibrinolytic activity. Hence, a decrease of lysis time signifies an increase of blood fibrinolytic activity and vice versa.
Plasma cortisol concentration was measured employing the fluorimetric method of De Moor and associates (1960) . The error of estimation is less than 2 (Ag/ 100 ml.
Wilcoxon's rank sum test was used for statistical analysis. Table I 23 patients with normal adrenocortical function during major surgery under general anaesthesia alone (Engquist and Winther, 1972 
RESULTS

Blood clot lysis time
BLT was prolonged significantly (P<0.01) in six patients in the low blockade group and in two patients in the high blockade group (nos 1-8) 30 min after skin incision ( fig. 1 ). This pattern was found only in subjects showing impaired cortisol responses, that is cortisol concentrations less than 30 fxg/100 ml at 1 h and a slow increase of the mean cortisol concentration ( fig. 2) . In three patients of this group (nos 2,4 and 7) 30 min lysis times exceeded the values before operation. This was shown most clearly in one patient (no. 2) who had, in addition, the lowest plasma concentration of cortisol (table I). In the other patients, mean BLT differed insignificantly from control values.
Clinical data
The mean analgesic levels were T6-T11 and T9-S5 respectively. The durations of analgesia were calculated from the loss of perception of pinprick until the patients required analgesia after operation. When pain occurred, 5 or 10 ml of bupivacaine or mepivacaine was injected. In four patients (nos 2,4, 7 and 14) the extradural blockade was inadequate, as judged from the perception of pinprick, and pain was not fully abolished by the injection of a local anaesthetic solution after operation. However, a degree of analgesia was present either in the lower extremities or on one side of the abdomen. The mean duration of analgesia was 4.3 (SD 0.29) h after bupivacaine 74 compared with 2.7 (SD 0.25) h after mepivacaine, a significant difference (P<0.01). The mean bloodloss was 285 ml in the high blockade group and 275 ml in the low blockade group. The average decrease of systolic arterial pressure in both groups was 25 mm Hg shortly after the blocks were performed. Heart rates were unchanged.
DISCUSSION
Our results show that it is possible to modify the blood fibrinolytic response to major surgical stress by combining extradural block and general anaesthesia. The changes were unrelated to the degree of sensory blockade. However, the cortisol response in our patients was impaired only to a moderate degree as compared with the report of Cosgrove and Jenkins (1974) . It remains to be seen whether a further depression of adrenocortical function might influence BLT.
There was no relationship between BLT and the cortisol concentrations. This supports the findings of Engquist and Winther( 1972) and Engquist (1976) that stress-induced activation of blood fibrinolysis is coincidental with but independent of adrenal activity.
It has been recognized previously that when neural pathways from the surgical site are blocked by extradural analgesia, an increase in the plasma cortisol concentration does not occur (Vandam and Moore, 1960) . Lush and colleagues (1972) suggested that other nervous pathways, presumably in the autonomic nervous system, participate in this effect, since complete alleviation of pain did not prevent an increase in plasma cortisol concentration in their patients. Our results add further support to this hypothesis since it was possible to modify fibrinolysis and cortisol responses in spite of poor sensory blockade. The reasons for our failure to suppress the plasma cortisol response to a greater extent may be that in all our patients the trachea was intubated, which is, in itself, a powerful sensory stimulus. Extradural analgesia alone is not associated with an increase in the plasma cortisol concentration (Oyama and Matsuki, 1971) . Probably, insufficient blockade of sympathetic fibres (Brown, Arthurs and Glashan, 1974) and the presence of unblocked segments of the autonomic nervous system are the major reasons for our failure to prevent the adrenocortical response.
The mechanism by which fibrinolysis is activated by stress remains obscure. Schneck and von Kaulla (1961) suggested that enhanced fibrinolysis may involve a brain centre integrating the information obtained from chemical stimuli via the bloodstream, or from neural stimuli via the afferent nerves to excite an efferent mechanism, presumably similar to the cholinergic mechanism, to release an activator of plasminogen from the vascular walls.
We found that only those patients with an impaired cortisol response throughout the operations showed prolonged lysis times (at 30min after the start of operation) suggesting a common nervous mechanism. The nature of this mechanism, however, remains speculative, but can hardly be regarded as autonomic only, since fibrinolysis has never been prevented by treatment with atropine or alpha-and beta-blocking drugs (Ponari et al., 1973 
